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II. DESCRIPTIONOF DATA Salamobjectstomytreatingtheirrigatedandunirrigatedpartsof thesame82
farmsasseparteirrigatedandunirrigatedsub-samples.Oneof hisconcernsi thatI
probablyapportionedvariousinputsonthesefarmsto theirrigatedandunirrigated
partsof thesefarmsratherarbitrarily.Butit shouldbenowclearfromthedetailed
descriptionof thedata,thatseparaterecordsof everyinputactuallyusedonthe
irrigatedandunirrigatedpartsof everyfarmhadbeenkeptthroughoutthesurvey.
Salam'sconcernabouttreatingof sub-partsof a farmfirmunderthesamemanage-
mentasseparatepartsis not quitereasonable.Suchseparationhasactuallybeen
doneto controlthemanagementfactor. In otherwords,suchseparationhelpsto
eliminatetheeffectofmanagementabilitiesbetweenthetwosamples,andtheeffect
of otherfactorsontherelativefficiencyof twosamplescanbestudied.Salam[18,
p.451]himselfsuggeststhatthemanagerialability(humancapital)isanimportantvar-
iablesin affectingthelevelof farmoutputandtheeconomicefficiency.Theproxies
generallyusedfor themanagerialbilityarelevelof formaleducationof thefarm
operatorandotherfamilymemberswhoinfluencethefarmingdecisions,levelof
farmingexperience,age,contactwith extensionservice,and othersourcesof
technicalinformation[15].Suchinformationcouldhaveeasilybeencollectedduring
thesurvey,butunfortunatelyit wasneglected.
Sincein mypaperthemajorobjectivewastocomparetheeconomicefficiency
of thesharecroppingandowneroperatedfarms,thesecondbestsolutionwasto
controlthemanagementfactor.However,thiscouldnotbedoneforthesampleof
119farms,and17unirrigatedfarms.Butit couldbedonetoa greatextentin the
pooledsampleof 201 farms,102irrigated,99 unirrigated,and58 irrigatedand
unirrigatedsharecroppingfarms.Actually,thebasicreasonfor tryingmanydiffer-
entcombinationsof sub-sampleswastominimizethedifferencein themanagement
factor. However,it shouldbementionedthatthisapproachcontrolsthemanage-
mentdifferencesonthetwopartsof thesamefarm,whilesuchdifferencesacross
farmsremainuncontrolled.
Thedatahasbeencollectedby theEconomicandStatisticalOrganizationof
Haryanaunderthecompositeprogrammeof Economicsof AgriculturalProduction
andFarmManagementStudiesin thestate.Thesurveycoveredallsevendistrictsof
Haryana,thusencompasingall theagro-climaticregionsof thestate.Thedesign
of samplingadoptedwasmulti-stagestratifiedrandomsamplingwiththevillageas
the primaryunit andtheholdingas theultimateunit. A totalof 56 villages
wereselectedrandomlywithprobabilityproportionalto netareacultivated.In the
selectionof villagesthedistributionof villagesaccordingto thenearestmotorable
(metal)roadwasalsoproperlyconsidered.In these56villages,162holdingswere
selected.Whilemakingselectionofholdingsit wasensuredasfaraspossible,that
theselectedholdingshouldrepresentativeof theareas.Furthermore,themodeof
irrigationandrelativesizeof holdingsin thedistricthavealsobeenkeptin view.
Duetoavarietyof reasons,extensiveinquiryprobablybeingthemostimpor-
tant,43holdingscouldnotcompletethefullyearofparticipationi theprogramme.
Therefore,theremainingsampleof 119farmsisnotstrictlyrandom.
Thedatawascollectedthroughout1969-70agriculturalyear.Therecording
of thedatahasbeendoneundertheCostAccountingMethodin theprescribed
schedules.To ensureproperecordingandaccuracyof thedatacollected,frequent
visitswerepaidby the inspectoratestaff fromheadquartersandall thedistrict
statisticalofficesin thestate.Toenlistactivecooperationof theselectedcultivators'
forparticipatingin theprogrammevoluntarily,theywerepaidonhonorarium.
Of the119holdings20werefullyirrigated,17completelyunirrigatedandthe
remaining82werepartlyirrigatedandpartlyunirrigated.Sincetheproductivityas
wellasthecostof cultivationonirrigatedandunirrigatedlandsdifferconsiderably
fromeachother,outputandexpendituredatafortheseholdingshavebeencollected
separately.Eachcropfromthe.irrigatedandunirrigatedpartsof thesameholding
hasbeenharvestedandthrashedseparately.Therefore,thedataonthequantityof
output,perhectareandyieldandvalueof outputforeachcropontheirrigatedand
unirrigatedpartsof theholdingis available.However,thedataoninputswasnot
separatelyrecordedfor everycropon thebothpartsof aholding.Onlythetotal
quantityor valueof inputis availablefor theirrigatedandunirrigatedpartsof the
samefarm. Therefore,theproductionfunctionsfor individualcropscouldnotbe
estimated.
As theabovedescriptioni dicates,thisdatasetis quitedetailed,thesample
hasbeenselectedonsoundstatisticalgrounds,anddatahasbeencollectedquitecare-
fully to ensureits reliability.Furthermore,thesedatahavebeenveryextensively
analyzedby thisauthor[1;2;3;4; 5;6], andhasfoundthedataveryrichindetail
andreliable.Theresultsdrawnfromitsanalysiscanbegeneralizedfor thestateof
Haryanawithreasonableconfidence[5].
III. DESCRIPTIONOF VARIABLES
In casefarmproductand/oritsby-productwassoldbythefarmer,actualprice
receivedhasbeenused,andthesamepricehasbeenusedfor theportionof the
productand/orits by-productusedon thefarm. Butif farmproductand/orits
by-productwasexclusivelyusedonthefarm,price(s)prevailingin thevillageunder
studyduringtheharvestperiodhasbeenusedto computegrossvalueof output.
Val~eof a farmby-productnotsoldbyanyonein thevillagewasguessed.Fodders
havebeenevaluatedatthepricesprevailingin thevillage.Valuein thiscasehasbeen
determinedforeveryindividualfieldbecausethepricesvaryaccordingtoquality(Le.
condition,andstand)ofafoddercrop.
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I agreewithSalam'sargumentthatdisaggregatedinputsprovidemorerealistic
andsuitableresultsforpolicyprescription.However,datalimitationshavedictated
the levelof aggregationusedin thisstudy. Manureandfertilizerwerelumped
togetherbecausesomeof thefarmersusedeitheronlyfertilizerormanure.In the
subsampleof 102irrigatedfarms,20 farmsusedno manurewhile19 usedno
fertilizer.Similarly,in thesubsampleof 99unirrigatedfarms,33farmsdidnotuse
manure,while41 didnotuseanyfertilizer.Theflowof irrigationserviceshastobe
aggregatedbecausein thesubsampleof 102irrigatedfarmsonly15usedPershain
Wheels,18didnothaveanyaccesstocanalwater,and48werewithoutubewellsor
pumpingsets.It shouldbementionedherethatthesourcesof irrigationarenotthe
onlyfactorswhichinfluencetheeffectivenessof irrigation.Bardhan[10,p.1374]
indicatesthatstructureof soilalsohasanimpactonirrigation'seffectiveness.But
levelof rainfallis anothermajorfactor.Therefore,in futureoneshouldalsocollect
informationaboutrainfall,at leastat theclosestrainfallrecordingstation,if not
actuallyontheindividualfarm.
Miscellaneousexpensesincludeanyfarmrelatedexpenseswhichhavenotbeen
includedinanyoftheaboveinputs.Only23farmshaveanymiscellaneousexpenses.
Themaximum iscellaneousexpensesfor onefarmareRs.24.32,andthe average
expensesfor all 23 farmsareonlyRs.4.45. Landrevenueis a verysmallitem,
thereforewasalsoincludedin otherexpenses.Hence,for all practicalpurposes
"otherexpenses"arejustseedexpenses.Thereis anerroronpage109. It should
read- otherexpensesincludeactuallypaidandimputedvalueof seeds,land
revenue,andmiscellaneousexpenses.Therefore,it is not landrent,ratherit is
revenuewhichhasbeenincludedin"otherexpenses".
Wagesofpermanentfarmlabourersincludepaymentsmadeincashand/orkind
and/orotherperquisites.Thevalueofpaymentsmadeinkindhasbeencalculatedat
harvestprices,sincesuchpaymentsaremadesoonaftercropharvest.Among
perquisitestheconsumptionof foodhasbeenestimatedat40kgs.of foodgrainsper
monthatharvestpricesof theprecedingyearincasethefoodwasprovidedfromthe
homeproduce,otherwiseactualpricesincurredonthepurchaseofsuchfoodgrains.
In caseof otherperquisiteslikeclothes,shoes,bedding,etc.,amountsactuallyspent
on suchgoodshavebeenused. In caseresidentialccommodationhasalsobeen
providedfor the permanentlabourer,therentalvalueof suchaccommodation~also
chargedattheprevailingrentalratesin thevillage.
Thuscalculatedwagerateforthepermanentlabourerontheselectedholdings
in thevillagehasbeenusedfor thefamilyworkers.In caseno suchpermanent
labourerwasemployedbyanyof theselectedcultivatorsin theselectedvillage,the
prevailingwageratefor thecasualfarmlabourwasusedfor thefamilylabour.The
wagesfor thecasualfarmlabourerconsistsof actualamountspaidincashand/orthe
valueof kindpaymentsattheprevailingprices.Thevalueof themeals,tea,tobacco,
etc.hasalsobeenincludedforeachholdingseparatelyaccordingto actualquantity
of theperquisitessupplied.
Sincesharecroppersusemorelabourperhectare,Salam[18] is correctin
observingthatthismayaccountfor relativelylowernetincomeonsharecropping
farms.Thesharecroppersin oursamplealsoowntheirownland,andingeneralthe
areasharecroppedis muchsmallerascomparedto theareaownedby thesefarms.
Furthermore,all farmshaveusedsomepermanentand/orcasuallabour.Therefore,
thereis littlereasonto believethattheopportunitycost(Le.shadowwagerate)ofa
sharecropper'sfamilylabourshouldbelessthanthatof thepureowneroperator.
Salam[18]seemsto suggestthattheopportunitycostof thefarmfamilylabouris
evenlowerthanthewageratepaidto thehired(permanentorcasual)labour.His
argumentmayhavesomevaliditybecausethefarmfamilyworkersmaybeunwilling
to hireouttheirlabourto otherfarmersin thevillage[6]. However,theopportu-
nity costof the familylabourfor thetwogroupsof farmsis likelyto bequite
similar.Therefore,evenif theactualopportunitycostis lowerthantheprevailing
agriculturalwagerate,thenetincomeonsharecroppingfarmswillstillberelatively
lower,becausetheyusemore'labour.
IV. REDUNDANTANDMISLEADINGINFORMAnON
Salam[18] saysthatsmallfarmersengagein sharecroppingin orderto
supplementtheirmeagreincomesfromtheirownsmallholdings,andhecomplains
thatI haveignoredincomefromsharecroppingoperationsinceI havecomparedthe
incomefromownedareaalonein Table2. Unfortunately,hehasoverlookedthe
explanationprovidedin mypaper.Actually,theoneandonlyreasonforpresenting
Table2 wasto showthattheshare-croppershaveinsufficientincomefromtheir
ownedarea,andtheyengagein share-croppingto generateadditionalincomein
ordertoachieveanadequatelivingstandard[2,p.100].
Thereis anerrorin Table5. In thefirstrow,outputisactuallymeasuredin
wheatequivalentquintals.Therefore,in theparentheses,it shouldreadquintals
insteadof rupees.A footnoteshouldhavebeenaddedtoexplainthecalcualtionof
wheatequivalentquintalsof output.ThetotalvalueofcropsaAdcropby-products
hasbeendividedbythewheatpriceactuallyreceivedbytheindividualfarms.Wheat
waschosenbecauseveryfarmin thesamplehadgrownwheat,andit constituted
majorportionof farmincome.
It is alsotruethatthedifferencesin the'outputandinputlevelsof theowner
operatedandsharecroppedfarmswerenotstatisticallytested.Thestatisticaltests
wouldhaveestablishedthevalidityof thecomparison.However,thesedifferences
especiallyinthelevelsofpurchasedinputsareratherobvious.
Salam[18] suggestshatthe loweruseof purchasedinputson theshare
croppingfarmscanbeattributedto imperfectfactormarkets,ignoranceaboutthe
usefulnessof theseinputs,anduncertaintyofshare-croppingcontracts.It ispossible
thatthesefactorsmayhavesignificanteffectonthelevelof purchasedinputsused.
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V. MISSPECIFICATION OF THE MODEL
twoimportantimplicitassumptions.First,thequalityofeachfactorofproduction
is the sameacrossfarms.Second,thesametechnologyis availableto all farms.
Obviously,theseareratherseriousassumptions.
In theabsenceof governmentcontroloverlanduseonindividualfarms,the
operationalsizeof farmisamoreappropriatevariablethannetorgrosscroppedarea.
If atallpossible,operationalsizemaybeadjustedfor qualityof land,whichis not
quiteeasy[10,p.l374]. SidhuandBaanante[20]haveusedtheactualsoiltestson
theN, P, K, contentof soilanditspH level.InformationonpHlevelisimportant
becauseatabnormallevelsof pH yieldsof mostcropsareadverselyaffected.It will
stillbedifficultto developanaggregatemeasureof pH for thefarmsasawholepH
levelmayvaryacrossindividualfieldson a givenfarm. InformationonN, P, K,
contentof soilis important,butit will againsufferfromaggregation farmlevel.
However,furtherimportantclassificationsof landarepossible.For example,clay
loamandsandyloamsoilsmayberelativelylesssuitablefor mostof thecropsas
comparedto loamsoil. Butclayloamisrelativelymoresuitableforriceproduction
thanloamandsandyloamsoils.Ontheotherhand,sandyloamsoilismoresuitable
for groundnut(peanut)andcottonproductionascomparedto loamandclayloam
soils. Therefore,informationonN,P,K, contentofsoilmaybelessusefulifthereis
greatintra-andinter-farmvariationin soil(i.e.clayloam,loam,andsandyloam,
etc.). Informationon soilstructure,fertility,andpHlevelshouldbecollectedfor
individualfieldsonagivenfarm. Aggregationproblemsinconstructingsuchindices
will be greatlyreducedwhenproductionfunctionsfor individualcropscanbe
estimated.FarmManagements udieshavebeenemphasizingtheneedfor similar
informationsincelong.
Themajorobjectiveof mystudywasto comparetheeconomicefficiencyof
sharecroppedandowneroperatedfarms,andthisanalysisaloneisfairlylarge.The
analysisof theeffectof sizeon theeconomicefficiencywouldhavereducedthe
clearityof purposeandincreasedthesizeof thepaper.(It shouldbenotedhowever,
thatI havesuccessfullyincorporatedtheeffectofirrigationoneconomicefficiency.)
Usingthesamedatai haveanalyzedtheeffectof sizeoneconomicefficiencyelse-
where[4; 5; 6]. Theresults howthattechnicalefficiencyishigheronthesmall
farms,whileneithergrouphasdefinitiveadvantageinallocatingevelYinput.TableI
in my originalpapershowedthaton thebasisof ownedareaaloneshare-cropped
farmsaresmallerthanpureowneroperatedfarms. Butit alsoshowedthatsome
farmsevenwithrelativelylargeownedareaengageinshare-cropping.Furthermore,
on thebasisof operationalsizeof theholding(whichincludesowned,cashrented,
andshare-croppedarea)fewmoreshare-croppedfarmsarelikelyto beclassifiedas
largefarms.However,1Ilorderto isolatetheeffectof sizeonefficiencyoneneeds
to controltheeffectoftenure.In otherwords,theshare-croppingfarmsthemselves
shouldbe dividedinto smallandlargefarms,andthencomparedtheeconomic
efficiencyof thetwosub-samples.Similaranalysishouldbeperformedfor the
However,it isquitereasonabletoassumethatanincreasedparticipationi purchased
inputsby thelandlordsis likelyto moderatetheimpactof thesefactors.Further-
more,increaseduseof purchasedinputsis likelyto increaseoutputandhence,it is
mutuallybeneficialfor bothlandlordandthesharecropper[11;13]. A numberof
subsampleswereusedto estimatereturnstoscale,becausethemainobjectivewas
to testwhetherconstantreturnsto scaleprevailor not. Someof thesampleswere
notusedfor analysisof economicefficiency.Of course,wecouldhavecalculated
returnstoscalefromequation(2). Butthereisanimportantreasontoestimateboth
equations(1)and(2). Thisapproachenablestotestthespecificationof theequation
andconsistencyof theestimatedcoefficients:It wasthisapproachwhichenabled
meto determinethatcroppingintensityisnota logicalexplanatoryvariablein the
model[7]. Therefore,thesectiononreturnstoscaleisnotredundant.
Unfortunately,no informationwascollectedon thenumberof landparcels
andthedista~cebetweenthemainfarmbuildingandeachparcel.Therefore,it was
notpossibleto studyitseffectonproductionefficiency.However,asSalampoints
outit is likelythatsharecroppersingeneralmayhavetocultivatemoreparcelsthan
the owneroperators.Therefore,it maycontributesignificantlyto theeconomic
inefficiencyof thesharecroppingfarms.But aninclusionof thisvariableis only
likelyto identifythesourceof inefficiency,andmayevenimproveR2value,but
thereis littlereasonto believethatit willincreasetherelativetechnicalefficiencyof
theshare-croppingfarms.Similarly,dataabouthemanagerialabilitieshasnotbeen
coHected,andhencecouldnotbeexplicitlyincludedin themodel.
Technicalefficiencyisdefinedastheabilitytoproducemaximumoutputfrom
a givenbundleof inputs[19]. In theabsenceofanylegalrestrictionsontheuseof
land,thelevelof croppingintensityis a functionof thequalityofland,availability
of complementaryinputs,andfarmer'smanagerialabilityto chooseandcombined
differentrotationswhichmaximizeoutputwithoutdeterioratingthequalityofland.
In otherwords,croppingintensityis a functionof factorsof productionandthe
managerialbilityof the farmer. Hence,is correlatedwith otherexplanatory
variables. I haveshownempiricallythatcroppingintensityis notanappropriate
explanatoryvariablefor thisdataset,andhavefurthershownthatBardhan's[10]
estimatesarealsobiasedbecausehe includedcroppingintensityasanexplanatory
variable[7].
Salam[18] thinksthatusingoperationalsize,withoutincorporatingcropping
intensityasexplanatoryvariable,implicitlyassumes100percentcroppingintensity.
Thatis notcorrect.In averycrudewayonecansaythatitassumesqualcropping
intensityacrossfarms.Butinreality,allit assumesisthatqualityoflandisthesame
acrossfarms.It shouldbementionedherethatstandardproductionfunctionsmake
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owneroperatedfarms.Butthereareonly34sharecroppingfarmsandtheirfurther
classificationi tosmallandlargefarmswill notleaveenoughobservationsin each
category.
Intensityof irrigation,proportionof areaunderhighyieldingvarieties[19]
levelof mechanization,and differencesin managerialbilities(15] areother
importantfactorswhichaffectthelevelof economicefficiency.Therefore,in the
strictsenseoneneedsto controltheeffectof size,irrigation,seedtechnology,
mechanization,andmanagerialbilities,beforeonecancomparetheeconomic
efficiencyof theshare-croppedandowneroperatedfarms.Suchanalysiswould
requireverylargesampleandverydetailedinput and outputdataseparately
recordedfor eachandeverysub-sample.Furthermore,it willbeextremelydifficult
andexpensiveto collectsuchdata. However,recentdevelopmentsin theareaof
stochasticfrontierproductionfunctionshavemadeit possibleto estimatethe
separatecontributionof everysuchfactorto thetechnicalandallocativefficiency
[9;14].
VI. RELEVANCE OF FARM-LEVEL
PRODUCTION FUNCTION
programmingstudiesthatdueto thedifferencesin theresourcel velsof individual
farms,an optimalsolutionto theprofitmaximizationfunctiongenerallyshows
differentareasunderdifferentcropsonindividualfarms.Therefore,venif thecrop
compositionisnotexactlythesame,onecouldstillassumethat,incasebothgroups
of farmsfacesimilarinputandoutputmarkets,the observedcropcomposition
representsoptimalenterprisecombinationsonindividualfarms.Butinourcase ven
thissecondbestassumptionmaybeviolatedbecausethelandlordgenerally.hasmore
sayasto whatcrop(s)maybegrownon theshare-croppedarea. Therefore,the
share-croppingfarmsmayfacethisadditionallimitation.However,it isplausibleto
assumethatthelandlordswillbein favourofgrowinghighvaluecrops,andthismay
nothaveanysignificantadverseeffectonthesharecroppingfarms..
Ourdatashowsthatthereisvariationin bothpricesreceivedandpaidbythe
farmersin thesample.Thedifferencein thequalityofoutputsproducedandinputs
usedis themostimportantreasonfor suchpricevariationsacrossfarms.Therefore,
theuseof quantitymeasurewill ignorethesequalitativedifferences.Pricesactually
receivedandpaidin themarketplacesadequatelyreflectsuchqualityvariationsin
outputsandinputsacrossfarms.Giventhepricevariationsacrossfarmsareprimarily
dueto qualitativedifferences,thevaluemeasurewillprovidemorerealisticestimates
of relativefficiency.Thisstronglysuggestshatevenif detailedoutputandinput
dataareavailablein physicalquantitiesforeverycropseparately,it is importantto
adjustthemfor qualitativedifferences.Asmentionedbefore,standardproduction
functionsassumesconstantqualityof inputsacrossfarms. Obviouslythevalue
measureof inputsassumesthattheprevailinginputpricesarethesameforallfarms
for thesamequalityof inputs. However,asSalam[18] pointsout thatdueto
marketimperfections,all farmersmay'not facethesameconfigurationof input
pricesfor thesamequalityinputs.It is littledifficultto claimthattheagricultural
marketsareperfectevenin thedevelopedcountrieswhatto sayof developing
countries. But Haryanamarketsare reasonablywell developed.Whatever
imperfectionsarethere,causethesameproblemsfor allfarmers,andthereishardly
anyreasontobelievethattheyarebiasedtowardsharecroppersorowneroperators.
Furthermore,theassumptionofconstantqualityofinputsacrossfarmsismore
seriousthanthatof equalprice. Since,qualityof inputsis likelyto varyacross
farms,thevaluemeasureof inputsis moreappropriateascomparedtothequantity
measure.An extremexampleof qualitativediversityisfarmyardmanure.Theone
producedon thefarmis likelyto havefairlyhighcontentof dung,whiletheone
purchasedfromlandlessfamiliesgenerallyconsistsof dirt,drygrassandashes.The
cropnutrientsofthetwotypesofmanureobviouslyarenotthesame,andaquantity
measurewill be grosslymisleading,whilea valueconceptis likelyto reflectthe
qualityof thisinput. Of course,thebestalternativewill betousethequantityof
plantnutrientsin themanure.Butit willrequireasampleanalysisofeverysourceof
manureavailableto a givenfarm. Evenfor fertilizeroneneedstousemeasure(s)
Thereis wellknowncontroversyabouttheexistenceof aggregateproduction
functions[8J. HereSalam(18]isreferringtoanothercontroversy- whetherornot
evenfarm-levelproductionfunctionsexist[10]. Bardhan[10] suggestedthatin
orderto avoidthisaggregationproblematthefarm-levelit wouldbepreferableto
concentrateon farmsin nearlymonocropregionsoroncropwiseprodctionwhere
inputandoutputdataareavailableseparatelyfor eachcrop[10,p.1375].Sabota
[16] andSalam[17] haveestimatedthe individualcropproductionfunctions.
Whereinputandoutputdataareavailableseparatelyforeachcrop,theestimation
of uniqueproductionfunctionsfor individualcropandlivestockenterpriseswill be
thebestapproachto follow. Thisapproachisimportantfortworeasons.First,one
doesnot haveto aggregateheterogeneousoutput. Second,uniqueprol;luction
functionsforindividualcropandlivestockenterprisescanbeestimated,becauseeach
enterpriseproductionfunctionmayhavea uniquefunctionalformashasbeen
demonstratedby Salam[17]. Furthermore,thetechnicalandallocativefficiency
maydifferfromcroptocropforthesamegroupof farms.
In ourcase,unfortunately,separate'inputdataforeverycropenterpriseisnot
available.Therefore,theonlyavailablealternativewasto aggregatehevalueof
heterogeneouscropoutputs.Thisimplicitlyassumesthatcropcompositionissimilar
for all farms(10,p.1374-75]. But datapresentedin Table4 in mypaper[2]
suggestshatthisassumptiondoesnotholdinitsstrictsenseforall34sharecropped
and85owneroperatedfarms.However,it shouldbementionedthatbothgroupsof
farmsgrowthesamecrops,althoughthereis differencein therelativeareaunder
eachcropamongthetwogroupsof farms. Furthermore,it is wellknownfrom
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of plantnutrientsbecausethe nutrientcontentof everycommercialbrandof
fertilizeris different,andfarmersusedifferentfertilizers(Le.N, P, K) in different
proportions.Furthermore,theyusedifferentcommercialbrandsof Nitrogeneous
fertilizers,whichhavedifferentNitrogencontentperKilogramof fertilizer.
VII. CONCLUDINGREMARKS
Thereareonlyfewremarksmadeby Salam[18],whichspecificallyapplyto
my paper,andothercommentsaregeneralandcanbe directedat almostany
empiricalproductionfunctionstudybasedon farm-leveldata. His all general
objectionsprimarilyamounto sayingthataggregatingheterogeneousoutputsand
inputsis invalid.Sincetheestimationofafarm-levelproductionfunctiongenerally
usesanaggregateofheterogeneousoutputsfromanumberof farmenterprises,farm-
levelproductionfunctionis an inappropriateconcept.Healsosuggestshatevery
individualinputshouldbetreatedasaseparateindependentvariable.
However,theconceptualproblemsaremorecomplicatedthanSalam[18]
realizes.Farm-levelproductionfunctionas wellas individualcrop(enterprise)
productionfunctionsmaketwoimportantimplicitassumptions.First,thequalityof
everyoutputandinputis thesameacrossfarms.Second,thesametechnologyis
availableto all farms.Therefore,it is necessaryto developappropriatemeasuresof
technologyactuallyavailableto individualfarms,butit maynotbeeasy.Further-
more,it is necessaryto explicitlyaccountfor qualitativedifferencesin outputsand
inputsacrossfarms. It hasbeenshownin this rejoinderthatthequalitative
differencesin an input(e.g.land)maybecausedby morethanonefactor.This
complicatestheprocessof standardizingthequalityofaninput.Thisindicatesthat
oneneedsto collectnot only outputandinputsdataseparatelyfor everyfarm
enterprise,butalsoonall qualitativeaspectsof everyoutputandinput.Thisis not
anyrevelation.FarmManagementresearchershavebeencollectingandusingsimilar
datasincelong.
Salam[18]reiteratesacommonsuggestioni theliteraturethatit ispreferable
to usephysicalmeasuresof outputaswellasinputs. ButI haveindicatedthata
physicalmeasuremustbeadjustedforqualitativedifferences.Furthermore,if varia-
tions in outputand input pricesacrossfarmsreflectprimarilythe qualitative
differences,thenusinga valuemeasurewill bemoreappropriate.It is truethat
estimatingseparateproductionfunctionsfor individualfarmenterprises,using
detailed atafor everyinput,willprovidedetailedandusefulinformation.Butin
theabsenceof suchdetailedata,it seemsreasonableto aggregateinputswhichare
substitutesfor eachother(e.g.manureandfertilizers).Furthermore,if allfarmersin
theareafacesimilarinputandoutputmarkets,andpricevariationsprimarilyreflects
qualitativedifferencesin outputsandinputsacrossfarms,estimatinga farm-level
productionfunctionmayprovidequitereasonabler sults.
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